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Abstract—The economic space quality is an important
factor for the sustainable and stable development of regions.
The period of stagnation of the Russian economy has had a
negative impact on the dynamics of the social and economic
development of the Northwest Federal District regions. The
significant decline in GRP growth and fixed investment was
accompanied by a significant increase in interregional
differentiation, which further increased the heterogeneity of
economic space. A sharp decline in the indices of «weak» regions
has led to an increase in the tendency of «shrinking» of the
population to sufficiently well-off regions, which creates a
multiplicative effect of the increase of differentiation of the level
of social and economic development of the RF subjects and
further deterioration of the economic space quality. «New»
factors of regional development - innovations and digitalization,
do not yet have a significant impact on regional development
due to their weakness. The quality of economic space is also
affected by a significant reduction in interregional interaction in
a stagnant economy.

Keywords—investment, innovation, labour, economic space,
region, interregional interaction.

I. INTRODUCTION

The territorial factor is essential not only for the
development of the regions, but also for the state as a whole,
since in the coordinates of the space "population - economy -
territory" are the main processes of the activity of the
society[1]. The spatial dimension of social and economic
development is given priority in regulatory and planning
documents. The Economic Security Strategy of the Russian
Federation for the period up to 2030 considers the unity of
the economic space together with economic sovereignty as an
attribute of the economic security of the state. At the same
time, the uneven spatial development of the Russian
Federation in terms of the level and pace of socio-economic
development is noted as a threat to economic security. On this
basis, balanced spatial and regional development has been
identified as one of the objectives of the state economic
security policy. The high level of interregional social and
economic inequality is also identified as a major problem in
the Spatial Development Strategy of the Russian Federation
up to 2025. Statistics confirm the relevance of this problem.
For example, in 2018, fixed capital investment per capita in
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the Tyumen region amounted to 627,473 roubles and in the
Republic of Ingushetia - 44,814 roubles. There is also a
significant difference between the regions of the same
Federal District. For example, in the Leningrad region the
value of the indicator was 255,016 roubles and in the
neighbouring Pskov region - 49,520 roubles. Other key social
and economic indicators also show high levels of
differentiation.

According to the authors of the paper [2], the existence of
many economically weak, depressed territories leads to the
reduction of Russia’s global competitiveness and its
displacement to the periphery of the world economy. One of
the main problems of the spatial development of the Russian
Federation is the high level of differentiation in the social and
economic development of the constituent entities of the
Russian Federation, which hampers the realization of the
potential of interregional interaction. At the same time,
ensuring spatial balance is an important factor in improving
the dynamics of the domestic economy, enabling it to
strengthen its competitive position in external markets and to
ensure the national security of the country [3]. According to
the authors of the paper [4], insufficient use of the potential
of most territories is one of the reasons for the transition of
the economy of the Russian Federation to stagnation in 2013-
2014. Improving economic performance therefore requires
more effective use of the potential of the regions.

In order to achieve the objective of balanced spatial
development, the Economic Security Strategy envisages a
number of objectives. These include the reduction of the level
of interregional differentiation in the social and economic
development of the constituent entities of the Russian
Federation, the expansion and strengthening of economic ties
between regions, and the creation of interregional clusters.

At the same time, given the objectively valid laws of the
market economy and the virtual absence of the state regional
policy, spatial imbalances are further deepening [5]. For
example, the spatial distribution of industry in the North-
West is influenced by the system-wide trend of polarization
of regional development, which results in the concentration
of economic activity within the territory of influence of the
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Saint Petersburg agglomeration, as well as the continuing role
of the commaodity sector in the development of industry.

The polarization of territorial development under
conditions of low level of inter-regional cooperation leads to
a growing fragmentation of Russian economic space.

The following factors also contribute to this trend:
* Low density of the population;

« Large areas with poor infrastructure;

» Weak institutional environment;

« A high level of regional differentiation to prevent
diffusion of innovation from centre to periphery;

« Uneven economic growth in Russian regions [6].

The task of improving the quality of economic space
brings up to date the problem of analysing the essence of the
concept and its main characteristics. The paper [7] highlights
the following approaches to defining economic space:
territorial, process, information, management, resource and
institutional. From the point of view of analysing the
problems of spatial development, it is useful to take a
territorial approach, whereby the economic space is defined
as a saturated territory that contains many objects and links
between them: settlements, industrial enterprises, economic
and recreational areas, transport and engineering networks,
etc. [8]. The transformation of the social and economic space
means significant changes in the physical location of the
infrastructure, economy and population of a region, as well
as changes in the characteristics of its institutional
environment [9].

Spatial transformation factors include: migration of
capital and labour, scientific and technological development,
structural changes in the economy, long periods of economic
stagnation, changes in the institutional environment [10].

The transformation of the economic space is primarily
driven by the flow of investment. The paper [11] examines
the determinants of foreign investment flows to the regions.
At present, these inflows are largely dependent on the level
of investment potential of the region. Herewith, the
differences in individual regional risks are not significant
because of the high risks posed by the national economy as a
whole.

The quality of the economic space is closely linked to the
sustainability of the regional system. In the programme
documents of the constituent entities of the Federation,
sustainable development is linked to the transition to an
innovative model of the economic development. Cluster
initiatives in particular are recommended as a tool for
sustainable development. At the same time, the analysis of
social and economic processes reveals the low level of
innovation in the regions and its weak impact on the
sustainability of the economy. Thus, the innovation strategy
should be seen as a promising direction for the sustainable
development of the regions [12, 13].

Regional development institutions are an important
element of institutional infrastructure. Project management
organizations and development agencies are considered the
most effective [14, 15]. Based on the experience of other
countries, these institutions can have a significant impact on
the transformation of the economic space of cities and
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regions. At the same time, according to the authors, in the
Russian Federation they have not yet been able to realize their
mission as a driver of regional development.

In the new economy, the processes of creating the digital
space of the national economic system have a major impact
on the processes of economic transformation. The study of
the impact of digitalization on changes in the spatial
organization of the national economy has been carried out in
[16]. The most successful digital transformation processes
are taking place in regions with high levels of social and
economic development. At the same time, the processes
taking place in these regions are not conducive to increasing
the digital divide in the weaker regions. As a result, there has
been a significant outflow of highly skilled personnel to
highly developed regions, leading to a further increase in the
economic space differentiation [17].

In the modern economy, partnership networks play a
significant role in innovation. Clusters and technology
platforms provide an enabling environment for innovation
networks. An important factor in the formation of innovation
networks is the complementarity of the capacities of its
participants. The technological platforms that form the
technological basis for interaction among the participants of
the network are provided by the enterprise information
network [18, 19].

Thus, the processes of economic transformation are
influenced both by traditional factors, which primarily
include labour and capital, and by the new, evolving
processes of the digital economy.

Il. METHODS

The object of the paper is to analyse the processes of
transformation of the economic space in a period of
stagnation of the economy. The study focuses on the regions
of the Northwest Federal district and the subject of the paper
is the territorial aspects of social and economic processes.
The methodology of the research includes the analysis of
domestic and foreign literature on factors of economic
transformation. The methods used in the research are:
integrated statistical data analysis, correlation analysis,
comparative analysis of different theoretical concepts,
grouping method, and systematization of research results.

I1l. MAIN PART

In the classical approach to regional development, labour
and financial flows are the most important components of the
self-organization of the economic space. The migration of
capital from rich to poor regions accelerates regional
development and works to reduce regional inequalities. At the
same time, substantial income differentials lead to migration
flows of labour, usually from poor regions to rich ones, thus
increasing regional differentiation. The integral effect of the
migration of work force and capital provides prospects for the
growth of regional economies and for the transformation of
the economic space.

In order to analyse the impact of labour and financial
flows on the transformation of the Russian Federation
economic space, let us consider the dynamics of GRP in the
NWEFD regions for the period 2010-2013 and 2014 - 2018. In
the first period, the average annual GRP growth for 10
regions was 3.6% (table. 1). At that, the resource regions had
low growth rates - the Komi Republic - 1.65%, the
Arkhangelsk region - 1.05% and the Murmansk region -
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0.12%. The regions specializing in manufacturing industries
had relatively high growth rates: Kaliningrad region - 4.45%,
Leningrad region - 4.12% and St. Petersburg - 4.95%. During
the stagnation of the economy, the average annual growth rate
of GRP in Northwest Federal District declined to 1.3%. At
the same time, in the Komi Republic, GRP declined by an
average of 2.6 % per year, while in the Leningrad region it
grew by 2.4 %. It should be noted that in the Central Federal
District the economic dynamics had the same form - the
average annual growth rate decreased from 3.3% to 1.2%.

In order to assess the degree of correlation between the
economic dynamics of the analysed periods, table 2 presents a
typology of regions by GRP growth rates. The qualitative
analysis does not reveal significant correlations between
regional economic developments in the periods 2010 - 2013 and
2014 - 2018. Regions with a fairly strong economy (the
Vologda, Novgorod, Leningrad and Kaliningrad regions and
St. Petersburg) have reduced their growth rates by about half.
Regions with relatively weak economies dropped to almost
zero levels (the Republic of Karelia, the Pskov region). An
improvement in economic dynamics occurred in the
Murmansk and Arkhangelsk regions. These regions have a
fairly powerful natural resource and industrial potential,
which turned out to be in demand in the context of the
implementation of federal programs for import substitution
and development of the Arctic.

TABLE I. DYNAMICS OF REGIONAL INDICATORS, %

GRP work force investments
2010 | 2014 | 2010 | 2014 | 2010 | 2014
2013 | 2018 | 2013 | 2018 | 2013 | 2018
Northwest
federal district 3,63 1,30 | -0,20 | -0,06 | 4,60 1,55
The Karelia 10,0
Republic 2,19 0,46 -1,47 | -1,17 4 -2,53
The Komi )
Republic 165 | -2,61 | -0,83 | -1,90 | 8,92 l?é,O
The 113
Arkhangelsk 1,05 1,75 -1,0 -1,63 4 -1,11
region
The Vologda
region 3,18 147 | -1,01 | -1,98 | 0,79 5,64
The
Kaliningrad 445 | 2,10 | 0,77 | -0,14 | -4,28 | 5,56
region
The Leningrad | 15 | 543 | 000 | 039 | 284 | 7,01
region
The Murmansk | 6 15 | 415 | 404 | <101 | 767 | 806
region
The Novgorod |y 4 | 173 | .044 | -1,20 | 1,10 | -5.52
region
The Pskov
region 3,13 013 | -0,21 | -1,65 | 9,13 | -4,79
Saint- 495 | 152 | 037 | 149 | 401 | 289
Petershurg

A quantitative assessment of the relationship between
regional growth rates during stagnation and the preceding
period shows that the correlation coefficient is 0.41, i.e. the
relationship is rather weak, due to the large differences in the
determinants. During the first period (2010 - 2013), there was
a rebound in the export-commodity model. The dynamics
was fading. For example, while the GRP in the Northwest
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Federal District grew by 6.1 % in 2011, it fell to 3.8 % in
2012 and 0.3 % in 2013. The significant depreciation of the
national currency and the adoption of an active import
substitution policy in the face of rising geopolitical, economic
and financial risks have failed to provide meaningful
incentives to improve economic performance. As a result, the
growth rates of the strong regions fell to 1-3 % and those of
the weak to almost zero, which contributed to further regional
differentiation.

The quality of the economic space essentially depends on
the level of its homogeneity. In the paper by E. Kolomak E.A.
it is proposed to use the GRP per capita indicator to analyze
the “economic” inequality, and the average per capita income
- to analyze the “social” one [20].

Against the Russian background, the Northwest Federal
District does not distinguish a high level of differentiation in
the social and economic indicators of the regions. However,
the deterioration in economic performance between 2014 and
2018 led to the increase in both economic and social
inequality. For example, the ratio of the maximum to the
minimum average per capita GRP increased from 2.8 in 2013
to 3.0 in 2018, and the average per capita real income
increased from 1.7 to 1.9 times.

TABLE II. TYPOLOGY OF REGIONS ACCORDING TO THE DYNAMICS OF
GRP ( AVERAGE ANNUAL GROWTH OF GRP,%)
2014- 2010-2013
2018 Less1,0 1,0-2,0 2,1-30 more 3
The Komi
less 0 Republic
The The Pskov
0,1-1,0 Karelia region
Republic
The The The
Murmansk Arkhangelsk Vologda,
11-20 region region Nov_gorod
regions,
Saint
Petersburg
The
more 2,1 Kalin_ingrad
, Leningrad
regions

A coefficient of variation, which is defined as the ratio of
standard deviation to average, can be used to assess the
degree of regional differentiation. Calculation of this
indicator for estimating the heterogeneity of GRP growth
rates for the periods 2010 - 2013 and 2014 — 2018 showed
that it changed from 55.0% to 143.5%. It is accepted in the
statistics that if the coefficient of variation is less than 33%,
then the aggregate is considered homogeneous, if more than
33%, then heterogeneous. Thus, the period of stagnation of
the Russian economy is characterized by a significant
increase in the difference in the growth rates of the regional
economies, which leads to a further increase in the
heterogeneity of the economic space of the NWFD.

Let's analyze the factors that contributed to this trend. The
change in the number of work force by region is presented in
table 1. In a relatively favourable period for the Russian
economy, 2010-2013 the decrease in the work force took
place in almost all regions of the Northwest federal district,
with the exception of the Kaliningrad region and St.
Petersburg. During the period of economic stagnation, the
processes of “pulling” the work force into prosperous regions
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accelerated significantly. The main centre of attraction is St.
Petersburg, where the number of work force has increased
every year by almost 1.5%. The rest of the regions, with the
exception of the Leningrad and Kaliningrad regions, are
losing their working-age population at a high rate, which is
due to both the high mortality rate of the working-age
population and the migration outflow. The factors of this
outflow are the insufficient supply of highly qualified jobs, as
well as significant differences in the amount of average per
capita social expenditures [21]. Thus, the acceleration of
labour migration processes in conditions of stagnation of the
economy to “prosperous” regions led to a further increase in
the heterogeneity of the economic space.

Let us further consider the supply of the capital. As an
indicator, we will consider the average annual increase in
investment in fixed assets (Table 1). As in the case of GRP,
the period of stagnation is characterized by an almost
threefold decrease in the indicator for the NWFD as a whole.
As for the regional aspect, it is distinguished by the
preservation, and in some cases, an increase in the level of
investment activity in strong regions and a significant
decrease in weak ones. As a result, the ratio of the maximum
(the Leningrad region) and minimum (the Pskov region) per
capita investments increased from 3.3 times in 2013 to 5.1
times in 2018.

Thus, the most successful region at the stage of economic
stagnation turned out to be the Leningrad region, in which
economic growth was accompanied by both an increase in the
work force and an increase in investment activity. In St.
Petersburg, in the context of a low level of investment
activity, an increase in the number of workers should be
considered as the main factor of economic growth. The
growth of capital supply at the stage of stagnation also took
place in the Vologda, Kaliningrad and Murmansk regions.

We examined the impact on the quality of the economic
space of traditional factors - the dynamics of the work force
and the level of investment activity. In today’s economy, the
technological level of enterprises and their ability to produce
innovative goods and services are emerging as major factors
in regional development. In this regard, R&D and their
transformation into innovative goods and services must be
considered as a fundamental factor in the sustainable
development of regions in the long term [18]. The analysis of
the dynamics of these factors in the context of economic
stagnation is of particular interest. As for the technological
level of enterprises, during the entire analyzed period (2010-
2018) it remains approximately at the same level (Fig. 1). For
clarity, the figure shows St. Petersburg and neighbouring
regions specializing in the manufacturing industry. The
methodology for calculating the indicator is based on a fairly
inertial sectoral structure of the economy of the region, which
is the main reason for the stability of the indicator. At the
same time, due to the high level of investment activity, the
Leningrad region was able to increase the share of high-tech
and knowledge-based products in GRP and to reduce the gap
with neighbouring regions.
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Fig.1. Share of high-tech and knowledge-intensive products in gross
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An important factor for the sustainable development of the
region’s economies is the level of innovation activity of the
organizations [22] (fig. 2). In the Russian Federation as a
whole, 7.3 % of technological innovation organizations were
involved in 2016, which is significantly lower than in Estonia
(20.8%) and Germany (52.6%) [23]. Thus, innovation activity
in the regions represented is low. With the exception of Saint
Petersburg, most of the NWFD regions have less than 10%.
During the period of stagnation of the economy, the level of
innovation activity of enterprises in Saint Petersburg declined
somewhat. At the same time, the indicator for other regions
remained at a low but stable level.

The Leningrad region The Novgorod region
The Pskov region Saint Petersburg
18
16 | 161166 155168
14 148 138142
12
10 10.9 7 101
8 73— —-6- > = S e
6 6.8
4
2
0 \ \ \ \ \ \ \ \
2010 2011 2012 2013 2014 2015 2016 2017
Fig.2. The percentage of organizations implementing technological

innovations

Thus, the modern factors of regional development - the
level of technology and innovation activity remained stable
during the period of economic stagnation and did not
influence the dynamics of the quality of the economic space.
This situation is due to the low level of innovation of
enterprises and, as a result, the predominant influence of
traditional factors on the economic dynamics of the regions.

In recent years, the digital transformation of the economy
has been seen as a driver of growth [24]. Digital processes
have an integrated impact on regional development. The
research shows a close relationship between digitalization
and the level of investment and innovation activity [25]. The
main goal of digitalization is to use the potential of
information and communication technologies to create
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sustainable economic growth in the region, as well as to
promote innovations [26]. In this regard, in the planning
documents adopted in recent years, the priority is given to the
development of the digital economy. Thus, the Strategy for
Spatial Development of the Russian Federation for the period
up to 2025 emphasizes the need to develop information and
telecommunications infrastructure and eliminate the "digital
inequality” of the constituent entities of the Russian
Federation. In many respects, this task had been solved by the
beginning of the period of economic stagnation. So, if in 2010
61.7% of organizations in the Northwest Federal District had
broadband access to the Internet, then in 2017 it was 88.6%.
At that, the Arkhangelsk region had the minimum value of
the indicator - 83.2%, and the maximum St. Petersburg -
93.5%. Thus, from the point of view of access to the Internet,
we can speak of sufficient homogeneity of the economic
space of the Northwest Federal District.

At the same time, it should be borne in mind that the
access to the Internet is, first of all, an indicator of the
development of information and communication
infrastructure, which creates conditions for the development
of business in the regions. At the same time, the impact of
digitalization on the social and economic development of
regions is determined by the level of use of ICT technologies
by organizations in economic activities. To assess it, you can
use the business digitalization index [27]. The distribution of
this indicator in the regions of the Northwest Federal District
is fairly homogeneous. At the same time, the maximum value
of the indicator was 29, and the minimum - 25. Thus, from
the point of view of business digitalization, the economic
space of the Northwest Federal District is quite
homogeneous.

We have considered traditional and new factors of
regional development. We included the size of the work force
and the capital supply in the first group, and we included the
level of innovation activity and the degree of digitalization of
the business in the second group. While the first group of
factors has a high level of differentiation and increases the
heterogeneity of the Northwest Federal District economic
space, the second group of factors is fairly evenly distributed
among the regions. When assessing the impact of the second
group of factors, it should be borne in mind that both the level
of innovation and the level of digitization of the business of
the Russian Federation rank in the middle of the world
rankings.

On the basis of the analysis we can conclude that the
mechanism of self-organization of the economic space of the
North-West in the context of economic stagnation is not
efficient enough. In order to identify the reasons for this
situation, we study the degree of connectedness of the
economic space of the North-West by means of correlation
analysis method. Table 3 shows a matrix of correlation
coefficients of production indices by type of economic activity
"Manufacturing industries” for the analyzed periods (2010-
2013/ 2014-2018). The matrix allows us to study the degree
of interconnection of economic dynamics in the regions and,
on this basis, draw a conclusion about the systemic properties
of the economic space of the North-West.
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TABLE IIl. CORRELATION COEFFICIENT MATRIX
The The The
Leningra | Novgorod Pskov Saint
d region region region Petersburg
The
Leningrad
region 1,00 0,73/0,27 0,81/0,46 0,88/0,81
The
Novgorod 0,89/-
region 0,73/0,27 1,00 0,33 0,57/0,19
The Pskov
region 0,81/0,46 | 0,89/-0,33 1,00 0,85/0,55
Saint
Petersburg | 0,88/0,81 0,57/0,19 0,85/0,55 1,00

The greatest potential for enterprise-to-enterprise
cooperatives is in the manufacturing sector, which continues
to be the leading economic sector in most of the North-West
regions. For example, in 2017, the share of manufacturing
industries in the Novgorod region accounted for 38.9%, in the
Leningrad region - 29.7% of the GRP. Manufacturing
industries in the GRP of the Pskov region and St. Petersburg
have a slightly smaller share - 17.3% and 16.6%,
respectively.

Let us consider the degree of interconnection between the
dynamics of manufacturing industries in St. Petersburg, as the
macro-region centre, with other regions. The analysis shows
that during the first period (2010-1013) a strong relationship
takes place with the Leningrad Region (the correlation
coefficient is 0.88) and with the Pskov region (the correlation
coefficient is 0.85), with the Novgorod region the degree of
relationship is average (the correlation coefficient is 0.57).
There is a strong correlation between the dynamics of the
processing industries of the regions because of the relative
importance in their structure of such activities as food
production, production of machinery and equipment, and
production of electrical equipment. The similarity of the
sectoral structure creates conditions for the development of
cooperative ties between enterprises and for interregional
interaction in general. The average level of correlation
dependence of the dynamics of manufacturing industries in
St. Petersburg and the Novgorod region is due to the large
share of production of chemicals in the industry structure of
the region. In the period 2010-2013 a rather strong
relationship between the dynamics of manufacturing
industries can also be noted between the Leningrad,
Novgorod and Pskov regions. Thus, we can conclude that, at
least within the North-West economic region in the period
2010-2013 there was a fairly strong interregional interaction
in the manufacturing industry.

During the period of stagnation (2014-1018), the situation
changed significantly. A strong relationship between the
dynamics of manufacturing industries in St. Petersburg
remained only with the Leningrad region (the correlation
coefficient is 0.81), with the Pskov region it became medium
(the correlation coefficient is 0.55), and with the Novgorod
region, it is weak (the correlation coefficient is 0.19). Thus,
the results of the correlation analysis indicate a significant
decrease in the level of interregional interaction between St.
Petersburg, Leningrad, Novgorod and Pskov regions during
the period of economic stagnation.
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IV. CONCLUSION

So, our research indicates a fairly strong impact of
economic stagnation in the period 2014-2018 on the quality
of the economic space of the Northwest Federal District. A
significant decrease in the growth rates of GRP and
investments in fixed assets was accompanied by a significant
increase in their interregional differentiation, which led to a
further increase in the heterogeneity of the economic space.
A sharp decline in the indicators of "weak" regions has led to
an increase in the trend of "pulling” the population into rather
prosperous regions, which creates a multiplier effect of the
growth of differentiation in the level of socio-economic
development of the constituent entities of the Federation. A
significant negative aspect in the quality of the economic
space is also brought about by a significant decrease in the
level of interregional interaction in the context of economic
stagnation.
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